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SPECIFICATION 

1 . Title of the Invention 
Magnetic tape 

2. Claims 

[What is claimed is:] 

Magnetic tape, in the context of magnetic tape on the surface of which is formed a magnetic layer for conventional 
recording and playback, characterized in mat at least a single digital signal of a repeating frequency is recorded on a 
back surface thereof. 



3 . Detailed Description of the Invention 

The invention, which relates to a magnetic tape, has as an object to provide magnetic tape on which information is 
recorded on a magnetic surface of a conventionally used magnetic tape and the rear surface of the opposite side with 
a magnetic recording and playback device to effectively and efficiently increase the usable area. 

Magnetic tape generally used in audio tape recorders, VCRs, and other magnetic recording and playback 
devices has a magnetic layer formed on only one surface thereof, and magnetic recording and playback are 
accomplished on this surface (hereinafter referred to as the "front surface"). But the back surface of the magnetic 
tape is, for example, physically and chemically treated only to the extent that the movement of the tape is improved, 
and it is a fact that it is given few effective uses. 

The invention, in reflection of the above point, enables the range of use to be dramatically expanded, and 
hereafter, working examples are explained along with the drawings. 

FIG. 1 illustrates a track pattern of the first working example of the magnetic tape of the invention. In the figure, 
Tj to T N are N tracks formed on a back surface of a magnetic tape 101 along the lengthwise direction of the tape. 
The crosshatched portions in the respective N tracks , Ti to T N are "0," or recorded portions corresponding to a low 
level, and the white portions are "1," or recorded portions corresponding to a high level. If optical detection is to be 
performed, for example, the crosshatched portions are coded black, and the white portions are coded white: With 
regard to this color-coded pattern, as shown in FIG. 1, track Ti at the uppermost end of the magnetic tape 101 is 
alternately color coded with white and black at the maximum frequency of repetition, and track T N at the lowermost 
end is alternately color coded with white and black at the minimum frequency of repetition. If the frequency of 
repetition of the color coding of track Ti is taken to be F, that of track T n (n is 2-N) is selected to be: 
1 

2 n-i F 
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The magnetic tape 101, with a track pattern formed as such, is played back as follows: The front surface of the 
magnetic tape 101 is played back using a magnetic recording and playback device in a conventional manner, but the 
track pattern shown in FIG. 1 formed on the back surface of the magnetic tape 101 is concurrently played back by, 
for example, the mechanism shown in FIG. 3. In FIG. 3, light emitted from a light source 102 is reflected by the 
back surface 104 of the magnetic tape 101 and received by a light-receiving element 103, where it is 
photoelectrically converted and sent to a specified signal processing circuit (not shown). With regard to the electric 
signal emitted from the light-receiving element 103, the intensity of the reflected light from the crosshatched 
portions (black) shown in FIG. 1 is very low, while the intensity of the reflected light from the white portions 
(white) is very high, so it is clear that a low level is intended during the playback of the crosshatched portions and a 
high level is intended during the playback of the white portions. 

Examples of detection methods for tracks T u T 2 , . . . T N are a mechanism in which N devices shown in FIG. 3 
corresponding to tracks T| to T N are aligned along the width of the magnetic tape or a mechanism in which the 
device shown in FIG. 3 is provided in singularity and is shifted along the width of the magnetic tape. 

In this working example, the track pattern shown in FIG. 1 was discussed as a white and black color coded 
pattern under the assumption of optical detection and playback, but the invention is not limited thereto, and the track 
pattern may be formed according to any of the following methods: (1) magnetic method (whereby a magnetic layer 
is formed on each side of the tape, and the magnetic layer of the back surface is made effective by being given a 
higher magnetic resistance He than that of the front surface so that it is not erased by a full-width erasing head used 
on the front surface side, (2) mechanical method (formed, for example, with indentations and ridges using Kalvar 
film or a bit line interrupted as on an optical video disk, (3) electrostatic method (formed with and without electret 
polarization), (4) electrical resistance (with a base, for example, of a plastic film vapor deposited with a metal or a 
distribution of conductivity). These are all known methods, so a detailed description thereof is omitted. 

Next, the usage of the magnetic tape of the invention is described in detail. 

(1) [The invention] can be used as a control track recorded on magnetic tape currently used in general 
household VCRs. In this case, if Ti is formed as shown in FIG. 1 as the standard speed mode, for example, tracks T 2 , 
T 3 can be used as 2x and 4x speed modes, allowing the conventionally used control track to be eliminated. As is 
commonly known, conventional control tracks are formed in the lengthwise direction on a side portion of the front 
surface of the magnetic tape to allow the video track to be accurately tracked, but the control signals recorded on this 
control track are merely repeated signals and very inefficient for magnetic tape recording and playback. According 
to the invention, however, this control track can be eliminated, so recording and playback of a higher density is 
enabled on the front surface of the magnetic tape. 

(2) [The invention] can be used as a track for wow and flutter improvement. With a pattern formed on track Ti 
with a frequency of repetition of 120 Hz, for example, the frequency of repetition of the playback signal of track Ti 
played back from the back surface of the magnetic tape 101 is about 120 Hz, but if movement speed inequalities are 
present on the magnetic tape 101, tie frequency of repetition varies in accordance therewith. Consequently, 
comparing the phase of the playback signal against 120 Hz from a stable frequency source and controlling a tape 
winding device such as a capstan with the phase error signal thereof allows the wow and flutter of the tape 
movement speed to be eliminated. In this case, an increase of the frequency allows the accuracy to be raised. 

(3) [The invention] can be used as a track for absolute address display. As shown in FIG. 1, with track T k (k is 1 
to N) as phase 2 k-1 of binary display, N bit absolute address display can be performed with tracks Ti to T N , which 
number N. This, as shown in FIG. 1, absolute addresses can be expressed as a pattern of N bits in the vertical 
direction, such as 0, 1, 2, . . . , 25 along the lengthwise direction of the tape from left to right (With regard to address 
0, for example, all tracks T, to T N are expressed as the black portions (low level recorded areas) indicated with 
crosshatching, while address 1 is indicated with a white portion (high level recorded area) at track Ti and black 
portions at T 2 to T N .) 
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Here, one instance of a calculation method for the display of absolute addresses on a by-frame basis with a 
magnetic tape for VCRs is discussed. Given that T p is the total recording time of the magnetic tape 101 and the field 
frequency is f v , the number of repeated pulses M of track T b which has the highest frequency of repetition, is 
represented as: 

fy 

M = 2 -Tp 

Consequently, when 2 N = M, absolute addresses can be allocated to all frames extending along the entire length of 
the tape. With f v at 60 Hz and T p at 2 hours, N becomes 17.7, so if M is 18, absolute addresses can be allocated to 
all frames extending along the entire length of the tape. 

An example of a method for detecting absolute addresses in this manner is known in the technical field of so- 
called rotary encoders, which have been used in automatic positioning. This is a method by which absolute 
addresses with a prescribed bit number formed on a disk are, for example, optically detected to accomplish the 
automatic positioning of the rotary angle thereof. The application of this conventional method, however, to items of 
a long length such as the magnetic tape of the invention is unfeasible because it would result in the number of 
necessary bits being massively increased. But according to this working example, absolute addresses can be 
allocated to every frame and every field as well with a bit number lower than that of the conventional method. 
Furthermore, the tape position can be detected in this working example even when the magnetic tape 101 is still, and 
detection is possible on a by-frame basis, so exact tape counter data of a very high reliability is possible as well as 
the dramatic improvement of cueing and other tape position control. 

Next, the second working example of the invention is discussed. FIG. 2 shows a block diagram of the second 
working example of the magnetic tape according to the invention. In the drawing, Ti, T 2 , T 3 , T 4 , T 5 \ and T 6 * indicate 
six tracks recorded along the lengthwise direction of the tape on the back surface of a magnetic tape 105. Of these 
tracks, Ti to T 4 are formed similarly to track patterns T, to T 4 of FIG. 1 . On T 5 *, however, is chronologically formed 
a 14-bit a binary pulse code, and on T 6 ' is formed a clock pattern for reading the binary pulse code of T 5 f . The binary 
pulse code of T 5 * is an address code capable of displaying an absolute address through combinations of address 
displays of 0-15 according to the four bits of tracks Ti to T 4 .With lo representing the range of absolute addresses 0- 
15, li representing the range of absolute addresses 16-31, and 1 2 , 1 3 ... representing the ranges of subsequent 16- 
address units, it is the address codes of track T 5 * that expresses lfelhl* h ....Furthermore, it is the clock pattern 
recorded on track T 6 ' that serves as the basis for reading the address codes of track T 5 \ and as FIG. 2 shows, wide 
patterns are formed on initial portions 106a, 106b, 106c ... of the 1-word, 16-bit clock pattern, representing the start 
of the word. Feeding a playback signal of track T^ through an integrating circuit allows the initial word pulse alone 
to be separated. The address code of track T 5 ' is sampled using the narrow pulses of track T 6 ' with the word start 
pulse in the playback signal removed, and the address for chronological display is read. 

When a desired location on the tape is designated (e.g., cueing), for example, the use of a pattern configuration 
as such allows the desired address range to be checked from the address codes of track T$ as the tape is wound at 
maximum speed in the forward or reverse direction, and if the desired address range is detected, the tape speed is 
lowered to the normal standard speed, and the absolute addresses displayed in tracks T, to T 4 are read to detect the 
tape location. 

According to this working example, the number of tracks can be reduced to 6 in comparison to the first working 
example. As a result, the track widths of tracks T! to T 4 and T 5 ', and T 6 ' formed on the back surface of the magnetic 
tape 105 can be made wider than those in the first working example, increasing reliability, reducing the number of 
detectors, and decreasing costs. 
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Obviously, tracks in this working example as well can be used as control tracks and tracks for eliminating wow 
and flutter. 

It should be noted that the invention is not limited to the above working examples, base 3, base 4, or other 
digital signals may be recorded and formed on each track. 

As was noted, the magnetic tape of the invention has recorded on the back surface thereof at least one digital 
signal of a repeating frequency, so the range of use of the magnetic tape is dramatically increased in comparison to 
the prior art, [the track] can be used for control signals recorded on a magnetic tape of a VCR, for example, or 
signals for the detection of magnetic tape movement unevenness (wow and flutter) or absolute address display, 
eliminating the need for a control track on the front surface when used as a track for recording control signals, so the 
usage efficiency of the magnetic area of the front surface is increased. When used for the display of absolute 
addresses, absolute addresses are recorded on the magnetic tape itself, so there is no burden on the tape moving 
system, such as a tape counter driven by the rotational energy transmitted via a belt from the reels. There is 
consequently no deterioration in wow and flutter, and position searching can be performed very accurately without 
the accumulation of error. Moreover, formed [on the magnetic tape] are tracks recorded with address codes 
indicating the order thereof for every address range displayed using a plurality to tracks and a track recorded with a 
clock pattern that becomes a standard when reading the addresses of the tracks recorded with the address codes, so 
high-speed position searching becomes possible for positions on a magnetic tape with a long recording time using a 
small number of tracks, and track width is increased, boosting reliability, reducing the number of detectors, and 
thereby reducing costs. These and other benefits are realized. 

4. Brief Description of the Drawings 

FIG. 1 and FIG. 3 [sic: FIG. 2: this is amended to FIG. 2 in the amendment on p. 165] are track pattern diagrams of 
the back surface of the magnetic tape of the working examples of the invention. FIG. 3 is a summary illustration of 
one example of the configuration of a device for detecting signals from the magnetic tape. 

101, 105: magnetic tape, 102: light source, 103: light-receiving element, T r T N , T 5 ', T 6 ': tracks. 



Applicant: Japan Victor Corporation 

Agent: Tadahiko Ito, Benrishi [Patent Agent] [Official Seal] 
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Amendment not translated. (See comment in "Brief Description of the Drawings" section.) 
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